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MILITARY SPECIFICATION
TURBINE FUEL, AVIATION, GRADES JP-4, JP-5 and JP-5/JP-8 ST

Thig gpecification iz approved for use by all departments and
Agenciea of the Department of Defense.

1. SCOPE
1.1 Scope. This specification covers three graﬁes of aviation fuel (see 6.1).

1.2 Claggification. Aviation turbine fuel shall be of the following grades, as
gpecified (gee 6.2).

CGrade NATO_Code NO, Degeription
JP-4 F-ép Wide cut, gasgoline type
JP-B ' F-44 High flashpoint, kerosene type
JP-5/JP-8 8T Specia.ll test fuel, high flashpoint,

kerogene type, for engine development
and qualification testing (2ee 6.1)

1.3 Referaenced. General referenceg in other documents to turbine fuels in
agoordance with this specification with grade not gpecified shall be interpreted
to algo include turbine fuelg in acoordance with MIL-T-83133.

AMSC N/A
FSC 9130

Baneficial commentg (recommendations, additions, deletiong) and any pertinent
data which may be of uge in iiproving thig document should be addressged to:
ASD/ENES, Wright-Patterson AFB OH 45433-6503 by using the self-addressed
Standardization Documents Improvemsnt Proposal (DD Form 1426) appearing at the
end of thiz document or by letter.
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DISTRIBUTION STATEMENT A. Approved for public release; distribution is
unlimited.
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9. APPLICABLE DOCUMENTS ‘

2.1 Government doouments

2.1.1 Specifications_snd_gtandardd. The following specificationz and standards
form & part of thig dooument to the extent specified herein. Unless otharwize
specified, the issues of these doouments are those listed in the issue of

the Department of Defenge Index of Specifications and Standards (DODISS) and
gupplement thereto, cited in the sgoliaitation.

SPECIFICATIONS
MILITARY ,
MIL-I-28B017 Inhibitor, Corrosion/Lubricity Improver, Fuel Soluble
(Motric) '
MIL-I-27686 Inhibitor, Icing, Fuel System
MIL-T-83133 Turbine Fuel, Aviation, Kerosgene Type, Grade JP-8
MiL-I-86470 Inhibitor, Ioing, Fuel System, High Flash
STANDARDS
FEDERAL
FED-STD-791 = Lubricant, Liquid Fuel and Related Products, Methods of
Tegting
MILITARY

MIL~-STD-290 Packaging of Petroleum and Related Products
QUALIFIED PRODUCTS LIST

QPL~-28017 Inhibitor, Corrodion/Lubricity Improver, Fuel Soluble
(Metric)

(Unless otherwige indiocated, copiles of federal and military specifications
and standards ave available from the Naval Publications & Forms Center,
ATTN: NPODS, 5801 Tabor Ave., Philadelphia PA 19120-6009.)

2.2 Non-Government publications, The following documénts form a part of this
document to the extent specified herein. Unlesg otherwisge gpecified, the issued
of the documents which are DOD adopted are those listed in the issgue of the
DODISS speclfied in the solicitation, Unleass otherwide specified, the issuea of
documentg not listed in the DODISS ghall be the issue of the nongovernmant
document which i# ocuwrrent on the date of the solicitation,

Inforsation Handling Services, DODSTD Issus 92-02.
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AMERICAN SOCIETY FOR TESTING AND MATERIALS STANDARDS

ASTM D 868 Petroleum Products, Distillation of

ASTM D 93 Tegter, Clogded, Flash Point by Pensky-Martens

ASTM D 130 Deteotion of Copper Corrosion From Petroleum Productg By The Copper
Strip Tarnigh Test -

ASTM D 186 Saybolt Color of Petroleum Products

ASTM D 235 Standard Specification For Mineral Spirits (Petroleum
Spiritg) (Hydrocarbon Dry Cleaning Solvent)

ASTM D 240 Heat of Combustion 0f Liquid Hydrocarbon Fuels By
Bomb Calorimeter

ASTM D 323 Vapor Presggure of Petroleum Products (Reid Method)

ASTM D 381 Existent Gum In Fuels By Jet Evaporation

ASTM D 445 Kinematic Visoosity of Trangparent And Opaque Liquidd (And The

' Calaulation of Dynamic Viscosity)
ASTM D 976  Calculated Cetane Index of Digtillate Fuels

ASTM D 1004 Water Reaction of Aviation Fuels, Test Method For
ASTM D 1266 Standard Tegt Mathod For Sulfur in Petroleum Products, (Lamp

Method)

ASTM D 1208 Density, Relative Density (Spacific Gravity) Or API Gravity of
Crude Petrolaum And Liquid Petroleum Products By Hydrometer
Method

ASTM D 1319 Hydrooarbon Types in Liquid Petroleum Products by Fluorescent

' Indicator Adsorption

ASTM D 1322 Smoke Point of Aviation Turbine Fuel

ASTM D 1408 Egtimation of Net Heat of Combustion of Aviation Fuels

ASTM D 2276 Particulate Contaminant In Aviation Turbine Fuels

ASTM D 2382 Heat of Combustion of Hydrocarbon Fuels by Bomb Calorimeter

. (High Pracigion Method)

ASTM D 2386 Freezing Point of Aviation Fuels, Test Method for

ASTM D 2850 Water Separation Characteristics of Aviation Turbine Fuel

ASTM D 2551 Vapor Pressure of Petroleum Products (Micromaethod) Test
Mathod

ASTM D 2622 Sulfur in Petroleum Produacts by X-Ray Spectromatry

ASTM D 2624 Electrical Conductivity of Aviation and Distillate Fusls
Containing A Static Dissipator, Test Method For

ASTM D 2887 Boiling Range Digtribution of Petroleum Fractions By Gag
Chromatograph, Tegt Method For ’

ASTM D 3120 Trace Quantities of Sulfur in Light Liquid Petroleum

Hydrocarbong by Oxidative Microcolumetry
ASTM D 3227 Mercaptan Sulfur in Gasoline, Kerosgene, Aviation
Turbine, and Digtillate Fuels

ASTM D 3241 Thermal Oxidation Stabiiity of Aviation Turbine Fuels (JFTOT)
Procedure) Standard Tesgt Methods For
ASTM D 3242 Acidity In Aviation Turbine Fuela, Tegt Method For
ASTM D 3338 Egtimation of Heat of Combugtion of Aviation Fuels, Method For
ASTM D 3343 - Estimation of Hydrogen Content of Aviation Fuels
ASTM D 3701 Hydrogen Content of Aviation Turbine Fuels By Low Resolution
" Nuolear Magnetic Resonance Spectrometry )
ASTM D 3703 Paroxide Number of Aviation Turbine Fuels, Test Method For
3
A ——n,

Inforeation Handling Services, DODSTD Issue 92-02.



MiL=]=9bcqdN b4 88 99779908 Jurbdu u EE

MIL-T-8624N
ASTM D 3948 Method For Determining Water-Beparation Characteristics of
Aviation Fuel by Portable Separometer .
ASTM D 4082 Density and Relative Dengity of Liquids By Digital Density Meter

ASTM D 4087 Standard Practice For Manual Sampling of Petroleum
And Petroleum Products

ASTM D 4176 Free Water and Particulate Contamination in Distillate Fuels
(Olear and Bright Passg/Fail Procedures)

ASTM D 4177 Automatio Sampling of Petroleum And Products

ASTM D 4204 Tegt Method For Sulfur In Petroleum Products by Nondigpergive
X-Ray Fluoredcence Bpectromatry

ASTM D 4308 Eleotrical Conductivity of Liquid Hydrocarbons By Precigion Meter

ASTM D 4809 Heat of Combustion of Liquid Hydrooarbon Fuels by Bomb
Calorimeter (Intermediate Preaision Method)

ASTM B 29 Recommended Practices For Indicating Which Places Of Figures .

- Ara To Be Consgidered Significant In Specified Limited Values

(Application for dopies should be addressed to the American Society for Tesgting '
and Materialsd, 1916 Race Streat, Philadelphia PA 19013.)

Depaptment_of Trangportation

49 OFR 170-189 Department of Transportation Rules and Regulations For the
Trangportation of Explodive and Dangerous Articles

49 CFR 173-118 Exemrption of Flammable Liquids

49 CFR 173~119 Flammable Liquids Not Specifically Provided For

(Application for copiesg should be addregsged to the Superintendent of Documents,
US Government Prinbting Office, Waghington DO 20402.)

{(Nongovernment sztandards and other publications are normally available from the
organizations which prepare or digtribute the doouments. Thede documents
algo may be available in or through libraries or other informational szervices.)

2.3 Order of precedenca. In the event of a conflioct between the text of this

dooumant and the references oited herein (except for related asdociated detail

gpecification, specification sheets or MS gtandards), the text of thiz dooument
wll) take precedence. Nothing in thiz dooument however, supersdedes applicable

laws and regulationsg unlegd & specific exemption hag been obtained.

3. REQUIREMENTS

3.1 Materialg. The fuel gupplied under thig gpecification shall be refined
hydrodarbon digtillate fuel oilsg containing additives in accordance with 3.3
The feed stoock from whioch the fuel isg refined shall be oride oilsz derived firom
petroleum, tar gandd, oil shale or mixtures thereof.

3.2 Chemigal_ and physgical regquirements, The chemical and physgical requirements
of the finighed fuel shall conform to thogde listed in Table I or Table II, as
applicable. .

3.3 Additives. The type and amount of each additive used shall be reported (see

6.3). .

Inforeatlon Handl Ing Services, DODSTD Issue $2-02.
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TABLE I.

Requiremants

Color, Saybolt

Total acid number, mg KOH/g, max

Aromaticg, vol percent,

max

Olefing, vol percent, max

Sulfur, Marcaptan,™wt %. max. OR

Doctor test

Sulfur, total wt, percent, mex

Diatillation temperature, deg C
(D2887 limite2 in parentheses)

Initial boiling point
10 percent racovered,
20 percent recovered,
50 percent recovered,
80 percent recovered,
End point, max temp

max temp
max temp
mx temp
max temp

Regidue, vol %, max (for DB8G)

Logg, vol %, max (For
Flagh point, deg C (deg
Density, at 15°C

kg/L, min (API max)
kg/L, max (APT min)

D8e)

F), min

MILL-T-B624N

Chemical and physical requivements and test methods

Grade
JP-4

Rpt.
0.015
25.0
5.0

0.002
Negative

0.40

Rpt
Rpt
145 (130)
190 (185)
245 (250)
270 (320)
1.8
1.8

Grade
JP-8

Rpt
0.015
25.0
5.0

0.002
Negative

0.40

Rpt

208 (185)
Rpt

Rpt

Rpt

300 (330)
1.5

‘1.8

60 (140)

Test Method
ASTM Standards

D156
D3242
D1319
D1319

D3227

D235 (=t

D1266, D2622,
D3120 or D4294

D86 1/ or
D2887

D3

D1298 or D4052

0.751(57.0) 0.788(48.0)
0.802(45.0) 0.845(36.0)

Vapor pregsure, 37.8°C (100°F) kPa (psgi)

minimm 14 (2.0)
maximum 21 (3.0)
Freezing point, deg C (deg F), max -68 (-72)

Viscogity, at -20°C, max centistokes

min centistokes
Heating valuae,

Aniline-gravity product, min, OR 5,250

Heat of combustion, MI/kg, min 42.8

or (BTU/1b), min ' (18,400)
Calculated Cetane Index
A
B

= T\
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~48 (-51)

8.5

4,500
42.6

€18,300)
Rpt

D323 or D2551

D2386

D445

D1405

D2382, D3338
or D4809

D240 2/

DO76 3/
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TABLE T. Chemical and vhysical requirements and test methods (Cont'd)

Hydrogen content, wht percent, min 13.6 13.4 D3701 4/ . .
fimoke point, mm, min 20.0 19,0 D1322
Copper gtrip corrogion, 2 hr at .

100°0 (212°F) , max 1 1 D130
Thermal stability:

Change in pres., drop, mm of Hg, max 20 25 D3241 B/

Tube deposit code, lesa than 3 ‘ 3 .
Extistent gum, mg/100 nl, max 7.0 7.0 D381
Partioulate matter, mg/L, max 1.0 1.0 D276 8/
Filtration time, minutes, max 10 18 7/ DRRT6 8/ '
Water reaction D1094

Interface rating, max 1b 1b
Water geparation index, min 8/ a8/ D650, D3948
Peroxide number, ppm by wh, max - 8.0 D3703

Fuel gystem iocing inhibitor
voluma percent min 0.10 0.15 9/.
volume percent max 0.15 0.20 9/

Fuel eleotrical conductivity, pS/m
allowable rangea 150-600 10/ D2624, DA308

)/ A condenser tempepature of 0° to 4°C (32° to 40°F) shall be usged for the
digtillation of JP-6 and JP-6/JP-8 ST fuels, For JP-4, group 3 test conditions
shall be uged, Distillation shall be corracted to 760 mm Hg preasure,

2/ ASTM D3338, for caloulating the heat of eombustion, is only allowed for use
with JP-4 fuel. When the fuel distillation test ig performed uging ASTM

D20677, the average diatillation temperature uded in ASTM D3338 shall be
caloulatad ag fol lows:

V = (10% + BO% + 98%) /3

3/ Mid-boiling temperatures may be obtained by either D86 or D2887 to perform
the Cetane Index caloulation. If D86 values are uged, they should be corrected
to gtandard barometric pregsura.

4/ ASTM D3343 or ASTM D3701 mey be uged to measure hydrogen content of JP-4.
When meaguring hydrogen content of JP-6 and JP-6/JP-8 ST fuel, only ASTM D3701
shall be uged.

- il S T
- ‘\ - A~

Inforeatlon Handl Ing Services, DODSID Issue 52-02.



HldkL=1=gGCcHYN |14 @8 77 1lub Uy jroLT O b

MIL-T-8624N
3.3,1 Antioxidantg, Immaediately after procesging (i.e., during the
pundown into feed/batch tank) and before the fuel is exposed to the ; .

atmogphare, an approved antioxidant shall be added to all JP-5, and JP-
B/JP-8 ST fueld and to JP-4 fuels that contain blending stocks that have
baen hydrogen treated to prevent the formation of gums and peroxides after
manufacture. JP-4 fuals that do not contain hydrogen treated blending
gstookd may have the antioxidant added at the option of the supplier. The
cgongentration of antioxidant to be added shall be as fol lows;

a. For JP-8, JP~6/JP-8 ST and hydrogen treated JP-4: Not lesz than 17.2 mg,

nor more then 24 mg of active ingredient per liter of fuel (6.0 to 8.4 1b/1000

barreld) .

b, For thoge JP-4 fuels not hydrogen treated, the supplier may (at his option) '
add not more than 24.0 mg of active ingredient per liter of fuel (8.4 1b/1,000
barrels) .

3.3.1.1 The following antioxidant forrmulations are approved:

a. 2,6-di-tert-butyl-4-mathylphenol

b, 6=-tert-butyl-2,4-dimethylphenol
a, 2 .G-di-ﬁ_ ert-butylphenol

d. 7B pevoent min-2,6-di-tert-butylphenol
28 percent max tert-butylphenols and tri-tert-butylphenols

e. 72 peraent min B—tért-butyl-z.4-d1mthyphenoi : i
28 percent max tert-butyl-mathylphenols and tert-butyl-dimethylphenols

5.3,2 Metal desotivator, A metal deaativator, N,N'-disalicylidene~1,2-
propanadiamine or N,N'~disgalicylidene~1,2-oyclohexanediamine may be blended into
the fual in an amount not to exceed two pounds active ingredient per 1,000
barrels of fuel (22 mg/gal (US), 26 mg/gal (UK), or 5.8 mg/liter).

3,33 Corrogion iphibitor. A corrosion inhibitor conforming to MIL-I-25017
ghall be blended into the JP-4, JP-B and JP-6/JP-8 8T fuel by the supplier. The
amount added shall be equal to or greater than the minimum effective
gonaentration and shall not exceed the maximum allowable concentration listed in
the latest revision of QFL-26017. The supplier or transporting agency, or both,
ghall maintain and upon request shall make available to the Government evidence
that the corrosion inhibitors usged are equal in every respect to the
qualification products listed in QPL-26017,

3,34 Fuel gystem icing inhibitor. The use of a fuel gystem iocing imhibitor

ghall be mandatory. For JP-4 the loing inhibitor shall be in accordance with
MIL-I-27686; for JP-B and JP-B/JP-8 ST fuel the ioing inhibitor ghall be in accordance
with MIL-I-88470, The point of injection of the additive shall be daterminaed

by agreement between the purchase authority and the supplier,

=TSN g A e T B e

Inforeatlon Handling Services, DODSTD Issue 92-02.



: MIL-T-5624N 91 BN 9999906 0097825 T &M

MIL-T-5624N

y 3.3.8 tatic gipator_additive., A static digsipator additiveq shall be added

r to JP-4 fuels in sufficient concentration to increage the conductivity of the

g fuel to within the range of 200 to 600 picosgiemeng per meter at the point of
injection. The point of injection sghall be determined by agreement between
the purchasing authority and the supplier. The following static diggipator
additives are approved:

‘ a. ASA-3 marketed by Royal Lubricants Co., Rogeland NJ.
f b. Stadis 450 marketed by E. I. duPont de Nemours Co., Wilmington DE.

3.4 Workmanghip. At the time of government acceptance, the finished fuel shall
be vigually free from undigsolved water, sediment, or suspended matter and shall
r be clear and bright. In case of disgpute, the fuel shall be clear and bright at
: y  219C (70°F). NOTE: ASTM D 4176 degcribesg a suitable test procedure for
determining if fuel is clear and bright.

¢+ 4, QUALITY ASSURANCE PROVISIONS

4.1 Regpongibility_ for inspegtion. Unless otherwise specified in the contract
3 or purchasge order, the contractor isg responsible for the performance of all

f ingpection requirements (examinations and tests) as specified herein. Except as
otherwise specified in the contract or purchage order, the contractor may use
hig own or any other facilities suitable for performance of the inspection
- requirements gpecified herein, unlesgs disapproved by the Government. The
CGovernmant reserved the right to perform any of the ingpectiong set forth in
the specification where sguch ingpections are deemed necessgary to asasure
p . supplies and gervices conform to prescribed requirementd.

4,1.1 Regpongibility for compliance, All items must meet all requirements of
gactions 3 and 5. The ingpection set forth in this specification shall become a
part of the contractor'g overall ingpection system or quality program. The
abgence of any ingpection requirements in the specification ghall not relieve the
contractor of the respongibility of assuring that all products or supplies
gubmitted to the Government for acceptance comply with all requirements of the
contract. Sawmpling in quality conformance doeg not authorize the submisgsion of
known defaagtive material, either indicated or actual, nor doeg it commit the
| Government to acceptance of defective material,

S ———

4.2 Claggification of insgpections., The insgpection requirements sgpecified
herein are claggified as quality conformance ingpection (gee 4.4),

4.3 Inspection conditiong. Requirements contained in table I and table Il are
abgolute and gshall not be subject to correction for test tolerances. If
miltiple determinationg are made, resultd falling within any specified
repeatabllity and reproducibility tolerances may be averaged. For rounding off
of gignificant figuresg, ASTM E 29 shall apply to all tests required by thisg
gpecification.

Y = il ~
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4,4 Quality conformance inspectiong, Inspection shall be performed in
sacordante with method 0601 of FED=-STD-791. .

4.4,1 Inspegtion lot. For acceptance purposes, individual lots shall be
examined as specified herein and subjected to tests for all requirvementas cited
in gection 3.

4.4.1,1 Bulk-Lot. A bulk lot shall congist of an indefinite quantity of a
homogeneoud mixture of material offered for acceptance in a gingle ilgolated
container,

4.4.1.2 Packagad lot. A packaged lot shall congist of an indefinite nunber of
B8-gallon drumsg or smaller unit packages of identical size and shape offered {for

acceptance and filled from the isolated tank containing a homogeneous mixture of ¢
material.
4:432 §ﬂ!£11ng Elang ¥

4.4.2.1 Bempling for verification of produgt quality. Each bulk or packaged
lot of material shall be gampled for verification of product quality in
acuordance with ASTM D 4067 and/or ASTM D 4177, except where individual test
procedured contain spacific sampling instructions.

4{.4.%;.2 Sampling for examination of filled containers for delivery. A random
sample of £illed containers shall be delacted from each lot. The samples shall
be examined in accordance with 4.5.1.3.

4.6 Ingpection methods , .

4,8,1 Examination of product

4.5,1.1 Visual indpecgtion, Sampled selected in accordance with 4.4.1 shall be
visually examined for compliance with 3.4.

4.5.1.2 Examination of empty containers. Prior to filling, each empty unit
container shall be vigually ingpected for cleanlinegs and suitability.

4.5,1.3 Examination of filled containers. Samples, taken ag gpecified in
4.4.2 shall be examined for conformance to MIL-STD-200 with regard to fill,
alogure, gealing, leakage, packaging, packing, and markings. Any container
having one or more defectd under the required £f111 shall be rejected.

4.5.2 Chemical and physical tests, Tests to determine conformance to the
chemical and physical requirementsg (3.2) shall be conducted in acoordance with
the applicable test methods ligted in table I and those gpeaified herain,

4,8,2.1 Thermal gtability. The thermal stability test shall be conducted using
ASTM D 3241 (JFTOT)., The heater tube shall be rated vigually (See Appendix
B).

10
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4.5.2.1.1 ASTM D 3241 test conditions. ¥

a. Heater tube temperature at maximum point: 260°C (500°F).

b. Fuel system preggura: 3.45 MPa (500 psig).
¢, Fuel flow rate: 3,0 nmL/min.
d. Test duration: 150 minutes.

4.5.2.1.2 Agceptability oriteria. The fuel sample is acceptable if all the
following oriteria are mat:

a. The maximum visual rating of the heater tube deposits iz less than a code 3.
(Appendix B, 10.6).

b. The visual rating of the heater tube shows neither peacock type deposgit
(code P) nor sbnormal type deposits (code A) (Appendix B, 10.6.3.1 and
10.6.3.2).

3 . The moximum differential pressure across the test filter does not exceed 25
L millimeters of marcury.

I 4.5.2.1.3 ASTM D 3241 reported data
a. Differential pressure in millimeteras of mercury af 160 minutes, or time
. to differential pressurae of 25 millimetere of mercury, whichever comes
firgt.
t b. Heat tube depogit code rating at the end of the test.

e, If a Mark BA tube deposit rater is available, the maximum SPUN TDR rating
ghall be reported for information purposes.

4.8 Test report. Test data required by 4.5.2 shall be reported in the same
order ag listed in Table I, unless directed otherwise by the procuring activity

5. PACKAGING

8,1 Packaging, packing, and merking. Packaging, packing, and marking ghall be
in accordance with MIL-STD-200. All fuel containers shall be marked with the
actual flash point in degrees F of the fual contained therein. For JP-4, a
flaghpoint of -20°C (-20°F) may be adsuied.

5,2 ‘Trangportation of fuels. The trandportation of the JP-4, JP-56 and

JP-B/JP-8 ST fuels shall be in accordance with the Department of Transportation
Rules and Regulationg listed in 2.2.

11

Information Handling Services, DODSTD Issus 92-02.



LR d T A ] bdink L A LR I B R ~t =

MIL-T-5624N

6. NOTES '

(This geotion containg information of a general or explanatory nature that may .
ba helpful, but ig not mandatory.)

6.1 Intended uge. The JP-4 and JP-B fuels covered by thig specification are
intended for uda in airoraft turbine engines. The JP-5/JP-8 ST (Special Test)
fuel is a worst-case kerosgene type aviation turbine fuel in terms of fuel
effaoty on engine atarting, altitude relight, combustor durability, and exhaust
gmoke emiggiong., Thig fuel i8 intended for use in the development, testing, and
qualification of engine componentg, enginesd, and aircraft. When authorized, the
JP-8/JP-8 ST fuel may also be used for qualification testing of ground-basged
turbine and diedel engines.

6.2 Acgquisition requirements. Acquisition documents must epecify the
tollowing:

a. Title, number, and date of thisg sgpecification.

b, Issue of DODISS to be oited in the solicitation, and if required, the
gpecifio igsue of individual doouments referenced (dee 2).

o, @rade of fuel required (gee 1.2).
d. Quanbtity required and gize containers degired.
e, Leval of packaging and packing required (see 5.1). .

f. Looation and injection mathod for addition of fuel system icing
inhibitor (P-4, JP-B and JP-5/JP-8 ST and electrical conductivity additive
(JP~4 only),

6.3 Precaution for mixing additives, To prevent any possible reaction between the
agoncentrated forms of different additives (gee 3.3), the fuel supplier is
aautionad not to commingle additives prior to their addition to the fuels.

6.4 International agreements. Certain provigiong of this specification are the
gubjeot of international gtandardization agreement ASCC Air Standard 15/6, ASCC
Advisgory Publication 1B6/9, STANAG 1138 and STANAG 3747. When amandment,
revigion, or cancellation of this specification is proposged which affects or
violates the International agreement concerned, the preparing activity sghall
take appropriate reconailiation action through international standardization
charmelsd inoluding departmental standardization office, if required.

12
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6.5 Key words '
. ‘Fual
Jp-4 o
- -
JP-8 /

Special test fuel
Turbine
6.8 Units of measure have baen converted to the International System of Units

(Matric) in accordance with ASTM E 380.

6.7 a - 1. Characterigtics of JP-B fuel (such as density,
digtillation temperatures, et cetera) are very gimilar to thoge of JP-5.
Materials and accessories suitable for use with JP-4, JP-5, and JP-5/JP-8 ST
fuel are alsgo guitable for use with JP-8.

6.8 Changes from previoud issgue, Asterisks are not used in this revigion to
identify changed with respect to the previous igdue due to the extensiveness of

the changas,
Custodian: Preparing activity:
. Army - ME i Air Force -~ 11
Navy - AS
Alr Force - 11 Project 9130-0138
DLA - PS

Raview activities:

Avmy = AV, MI
Air Force - 68

@ \
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APPENDIX A :

METHODS FOR DETERMINATION OF ’ .
FILTRATION TIME AND TOTAL SOLIDS (PARTICULATE)

10, Boope. This mebhod dedcribes a prodedure for determining singularly or
gimul taneously the filterability characteristics and golids contamination of jeb
fuel. The purpose is to deteot and prevent contaminants in jet fuel which can
plug and cause rupture of ground filtration equipment, thereby affecting f1ight
roliabllity/gatety of airoraft.

20, Summary of methodd. 3.78 litera (one gallon) of jet fuel is filtered

through a menbrane filter in the laboratory. The time required to filter this 4
voluma i8 measured in minuteg and solide content is determined gravimetrically.
30. Apparatvg ¥

a. Menmbrane filter: White, plain 47 mm diameter, nominal porve size 0.8 micron,
The membrene must be approved by ASTM for use with ASTM D 2276.

b, Filtration apparatug; Of the types shown in ASTM D 2276, figurae A3. "It
aongigts of a funnel and funmel bage with a filter support such that a menbrane
filter can be securely locked or clamped betwasen the sealing surfaces of the
funnel and itg bage. The funnel and funnel base shall be of gtainless steel or
glagg consgtruction,

0. Indert ving: The ingert ring shall only be used with JP-4 fuel. A 47-mm
diameter- paper flow reducer ring with dimengions to give filtering area of 4.8
om®., (Millipore Corporation Part No, XX10 047 10.)

d. Vaouum flask: A minimum of 4 liters.

e, Vaouum gystem: That develops in excess of 67.5 kPa (20 inched of merouny)
vaguum,

£, Oven: Of the statioc typs (without fan agsisted ocirculation) gontrolling to
80948°C (194°+9°F).

g. Foraeps: Flat-bladed with unserrated nonpointed tips.

h. Solvent filtering dispenser: Containing a 1.2 mioron maximum pore #ize
filter in the delivery line.

i. Glags petri digh: Approximately 128 mm in diameter with removable cover.

j. Bnalytical balance: Single or double pan, the precision gtandard deviation
of whioh mugt be 0.07 mg or batter.
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40. gparation o ratusg and le containers. All component® of the
filtration apparatusg (except the vacuum flask), sample containers and their caps
mugt be gleanad as desgoribed in AR.6.1.1 through AZ.6.1.7 of ASTM D 2276. All
matal partd of the filtration apparatus are to be electrically bonded and
grounded, including the fuel sample container and the metal ingert ring, if
uzed. See ASTM D 2276 for other safety precautions.

60. Sanpling. Obtain a representative one gallon sample as directed in A2.7 of
ASTM D 2276. When sampling from a flowing stream is not possible, an all lavel
ganple or an average sample, in accordance with ASTM D 4057 and/or ASTM D 4177
ghall be parmitted. The one-gallon gample container shall be an interior epoxy-
acated matal can, a brown glass bottle, or a oclear glazss bottle protected by
suitable meansg from exposure to light,

60. Test procedure.

a. Menbrane filters shall be removed from the package and placed in an oven
for a minimum of 15 minutes at 90°C. After preheating, but prior to weighing,
the menbrane filters shall be stored in a desiccator.

b. Each membrane filter shall be weighed. A filter weighing in excess of 90
mg will not be uged in the test.

o. The ingert ring shall be centerad on the filter base. The membrane filter
ghall be placed directly over the ingert ring. The top funnel shall be locked
into place.

d. Immediately prior to filtering the fuel, ghalke the sample to obtain a
homogenous mix and assure that fuel temperature doeg not exceed 30°C (86°F).
Clean the exterior or top portion of the sample container to insure that no
contaminants are introduced. Any free water present in the fuel sample will
invalidate the filtration time regults by giving an excessive filtration time
rating.

e, With the vacuum off, pour approximately 200 ml of fuel into the funnel.

f. Turn vacuum on and record starting time. Continue filtration of the 3.79
liters (one gallon) sample, periodically shaking the sample container to
maintain a homogenous mix. Record the vacuum in kPa (inches of mercury) one
minute after gstart and again immediately prior to completion of filtration.
Throughout filtration, maintain a sufficient quantity of fuel in the funnel so
that the membrane filter ig always covered.

g. Report the filtration time in minutes expresgsed to the nearest whole number.
If filtration of the 3.79 literg (one gallon) i2 not completed within 30
- minuteg, the test will be stopped and the volume of the fuel filtered will be

measured. In these cages, results will be reported as 30+minutez/volume of fuel
filtered, :

h. Report the vacuum in kPa (inches of meroury) as determined from the average
of the two readings teken in 60.f.

\
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i. After recording the filtration tima, shut off the vacuum and ringe the .
gample container with approximately 100 ml of filtered petroleum ether and '
digpenge into the filtration funnel, Turn the vacuum on and filter the 100 ml.

ringe, Turn vaouum off and wash the inside of the funnel with approximately B0

ml of filtered petroleum ether. Turn vacuum on and filter. Repeat the funnel

ringe with another 50 ml of petroleum ether but allow the rinse to goak the

filter for approximately 30 seconds before turning the vacuum on to filter the

pinge, With vacuum on, carefully remove the top funnel and rinde the

periphery of the membrane filter by directing a gentle stream of petroleum

ether from the gsolvent dispenger from the edge of the membrane toward the

canter, taking care not to wash contaminants off the filter. Maintain vaouum

after final rinse for a fow seconds to remove the excess petroleum ether from

the filter. i

J. Using foraeps, carefully remove the menbrane filter from the filter bage and

placa in a olean Petri digh, Dry in the oven at 90°C (184°F) for 16 minutes S
with the cover on the Petri dish sglightly ajar. FPlace digh in a dessicator and

allow to cool for a minimum of 15 minutes. If more than one sample is

procagged, gooling time will have to be inoreaged. Reweigh the filter.

k. Report the total golids content in mg/liter by uging the following formula:

Weipght gain of filter in mgs

a 785 = mg/liter
1, Should the sample exceed the 30-minute filtration time and a portion of the .
fual ig not filtered, the solids content ig mg/liter will be figured as follows:

Determine the volume of fuel filtered by subtracting the ml of fuel remaining
from 3788,

in of filte g
ml of fuel filterad x 0.001 = mg/liter

70. Tesgt limits
a, Filtration time:

(1) The maximum allowable filtration time shall be 10 minutes for Grade JP-4
and 18 minutes for Grade JP-6.

(2) 'The vaouum should exceed 67.8 kPa (20 inches of meraoury) throughout the
tegt (i.e., the differential pregsure across the filter should exceed 67.8 kPa
(20 inches of marouny)).

(3) The fuel tempevatupe shall be between 18%nd 30°C (64° and 86°F). If
artifiocial heat (i.e.,, a hot water bath) ig uged to heat the sample, erronecously
high filtration timeg may ocour, but thisg approach is allowed.
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. b. Total solids: Maximum allomble particulate matter ig 1.0 Vmg/ut.er.:

80. NOTES:

80.1. If it ig degired to determine the filtration time and not the total
golidg content, perform the test by omitting steps 60.i, 60.j, 60.k, and 60.1.

80.2. If it i degired to determine the total solidd content and not the
filtration time, use of the ingert ring may be omitted. It ig alao permigaible,
but not requirad, to use a control filter for a speoific analy#ig or a series of
analygeg. When this ig accomplished, the procedures specified in A.2 of

ASTM D 2278 apply.

X
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APPENDIX B .

HEATER TUBE DEPOSIT RATING

10. Visual method,

10.1 Snep the upper end of the heater tube into the olamp of the adap’oar for
the haeater tube,

10,2 Pugh the huater tube againgt the gtop of the adapter tube.

-10.3 8lide the adapter with the heater tube over the guide rod into the
tuberator equipped with a magnifying glags aggembly,

10,4 Indert the ASTM color standard into the tuberator.

10,6 Rotate the adespter and podition the heater tube go that the side with the
maximm deposit iz vigible,

10.6 Within 30 minutes after completion of the test, visually examine the
heater tube in & tuberator. The entire portion of the test section between
the bottom ghoulder and the top shoulder of the heater tube test section
ghall be carefully examined uging a magnifying glagd in conjunction with the
tuberator for any gigns of discoloration, soratches, or other visually
identified defeots., When an area of the tube corresponds visually to an ASTM
color gtandard, the color standard code nurber shall be recorded. If the area
being rated hag a color batwean two adjacent color gtandavrdg, it shall be
rated ag the lighter (that ig lower number) color standards. (NOTE: It is
important that all light bulbs in the tuberator are functioning as a change in
light intensity can shift the rating significantly. (NOTE: The persgon rating
the tube should have normal ability to distinguish between colors: i.e,, the
rater ghould not be color blind.)

10.6,1 In rating the heater tube, the darkest depodits govern and the code
number repregentative of the darkest section, rather than the average deposit,
ghall be reported.

10.8,2 If a dpot or gtreak ig found on the heater tube, it shall be carefully
examined under verious lighting conditions using & magnifying glass to determine
if it ig a depomit, a goratoh, or tube defect (note that the tube defects should
have been found during the pretest inspection of the tube). If the gpot or
streak iz determined to be a saratch or tube defaect, it shall be disregarded.

If the gpot or gtreak ig a depogit, it shall be rated againgt the ASTM color
gtandards, if lavger in area than about 0.028 zq om (0.004 =2q inch); i.e.,
approximataly 1.6 wmm x 1.8 wm (1/18 inch x 1/16 inch) square or an equivalent
araa, Howaver, a gtreak deposit ghall be ignorad if less than 0.8 mm (1/32
inch) wide, regardless of length. Note that the tube section is about 3 mm (1/8
inoh) in diameter; thus a 1.6 mm (1/18 inoh) wide spot is half{ the diameter of
the tube test gection and 0.8 mm (1/32 :I.noh) wide atreak is one fourth the
diameter of the tube tegt section.
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. 10.6.3 If the heater tube has depogitg which do not match the Color
Standards, the following criteria shall be usged.

10.8.3.1 If the depodit hag peacock (rainbow) colors, rate this as code P (P
for peacock). If some portion of the deposit does match the Color standards, 1t
ghall ba rated.

10.6.3.2 Deposits having abnormal colors (for example, blua or gray) shall have
a rating of code A (A for abnormal color) assigned.

10.8.3.3 When reporting the overall tube rating, record the rating of
the maximum deposgit which matches the Color Standards plus P or A if the
i tube contains depogits which do no match the Color standards. If the tube
containg only P or A depogits, just report the appropriate letter (a); do
not try to assign a numerical rating to a P or A deposit. Exmnples of how
¢l the rating procedure ig to be used are given below:

Example 1: The darkest depogits on the heater tube match Color Standard 3.

Algo predgent are peacock colors. Thus, the overall tube rating
to be reported is 3P.

Exemple 2: The heater tube has maximum depositg falling between Color
: Standardg 2 and 3 and hag no peacoak or abnormal colord. The
total tube rating i= 2,

Exampla 3: The heater tube matches Color Standard 1 except for an abnormal
‘ depogit which does not match the ASTM Color Standardg. The
overall tube rating to be reported is 1A. .

~ =
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5/ See 4.5.2.1 for ASTM D3241 test conditiong and teat limits.

6/ A minimum gample agize of one gallon ghall be filtered. Filtration time will
be determined in accordance with the procedure in Appendix A. The procedure in
Appendix A may also be usged for the determination of particulate matter asg an
alternate to ASTM DR2276.

7/ The flow reducer ring of Appendix A, 30.c iz not required for JP-8 and JP-B/JP-8 ST
fuel.

8 The minimum water separation index rating for JP-4 shall be 85 with all
additivesd except corrogion inhibitor/lubricity improver additive and gtatic
disgipator additive pregent or 70 with all additives present except for the

gtatio diggipator additive. AL the time of manufacture the minimum waten
separation index (WSIM rating for JP-B and JP-B/JP-8 ST fuel shall be 80 with only
antioxidant and metal deactivator (1f used) additives preszent, or 85 with all
additives except the corrosgion inhibitor/lubricity improver present, or 80 with
all additives present except the fuel gyatem icing inhibitor present, or 70 with
all additives present. Regardless of which minimum the refiner elects to meet,
the refiner shall report the WSIM rating on a laboratory handblend of JP-5/JP-8 ST
fuel with all additives required by the specification.

9/ Tesgtsg shall be performed with method 5327, 5340, or 5342 of FED-STD~791. The
rafractomater used with Method 6342 haa two scales. Use the EGME (ethylene
£lycol monomethyl ether) gcale for JP-4 and the DGME (diethylene glycol
monomethyl ether) scale for JP-5,

10/- The conduc.tivit.y‘ must be in the range of 1890 to 600 pS/m at amblent fuel
temperature or 29.4°C (85°F), whichever isg lower.

TABLE II. Chamical_and physical requirementsg for JP-5/JP-8ST

Raquiremant Min Max Test Method
ASTM Standards

Aromaticg, vol percent 23.0 27.0 D1319
Dengity, at 15°C,
kg/L (API) 0.815(42.1) 0.845(36.0) D1298 or
D40B2
Hydrogen Content, wt percent 13.3 13.5 D3701
Smoke Point, mm 18.0 21.0 D1322

NOTE: Al)l other requirements of Teble I for Grade JP-5 apply.
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